Proposal for Experimental use of Thermo-Plastic Pavement-Striping Materials by Havens, James H.
November 2, 1961 
MEMORANDUM 
TO: K. B. Johns 
Director of Traffic 
FROM: W. B. Drake 
(') 
U!7SI>f 
Director of Research 
SUBJECT: Proposal for Experimental Uses of 
Thermoplastic Pavement Striping Materials 
P.2. 4. 1. 
Attached is the preliminary proposal for the experimental 
project noted above. This proposal is submitted in accordance with 
your request and is the result of several discussions between the 
Traffic and Research Divisions. 
Mr. Jas. H. Havens, Assistant Director of Research, drew 
up this proposal and will, of course, be available for further discussions 
or modifications, if you find such to be necessary. We believe that 
the project as outlined will qualify fo r interstate experimental construc­
tion as prescribed in BPR 's PP1v1 60 -2 and subsequent memoranda 
issued on the use of thermoplastic pavement striping materials. 
We will be ple ased, o f  course, to co-operate in a.ll phases 
of the project, 
WBD:dl 
Encs. 
,:-)' / "':-):-
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PROPOSAL 
for 
EXPERIMENTAL USE OF THERMO-PLASTIC, 
PAVEMENT-STR!PING MATERIALS 
Each year the Kentucky Department of Highways uses approximately 
120,000 gal. of traffic pocint for striping new pavements and re-striping 
old ones. Currently the cost of this paint is in the order of $2.30 to 
$2.40 per gal. These paints are usually applied at the rate of 14.5 gal. 
per mile of continuous 4-inch line. However, the greater portion of the 
paint (white only) is applied in the pattern of a skip-line (15-ft. line, 
25-ft. skip). Thus, at a material cost of $288,000, the Department is 
able to place some 8,300 miles of equivalent, continuou� line. A recent 
estim�.te ind:i.cates the cost of application to be $4.69 per mi. of con­
tinuous line and. the cost of the material to be $35.24. This is equiva­
lent to a total cost of $39,93 per mi. of continuous' line or 7.6 mils 
per linell11 foot of 4-j.n, line. 
For the pll1st 10 yell1rs or so, the Department has been procuring 
traffic paints on the basis of competitive, field-performance testing 
wherein the "best buy" is adjudged on the basis of least-cost-per-mile­
per-day-of-useful-life, Altholl!gh the performrmce and cost ratings are 
customarily established from observations from tr•msverse test lines 
{producing accelerated wear) over !!! period of 6 to 9 months, the actual 
servi.oe-life of the pmints: purchased in this manner seems to be about 
one year plus one season. Of course, actual service-life v.aries greatly 
with the severity of traffic, snow-abrasion and other circumstances. In 
fact, under extreme condi·tions, re-striping is done as often as three or 
four times per year. Typic!tlly., the "best-buy" paints have consisted of 
alkyd-type veh.icles, ground. limestone and magnesium silicate extender 
pigments, and titanium-type white or chrome-yellow' prime pigments. 
It is of interest likewise to enumerate some of the peculiarities 
that have been observed in the perform!tnce of traffic paints: 
1, Better paint performance is obtained on bituminous 
pavements than on portland cement concrete pavements. 
2. Paints give poor performance on new concrete pavements -
"ttribut®d to h.igll lime content of new concrete. 
3. Re-striping over an existing, worn stripe enh�ces 
pe:r'f ormmn�.e. 
Practically all of the trmffic paints used in Kentucky during the 
past 10 years have been reflectorized. with about 4 lbs. of glass beads 
per gallon, in.ter-mixed with the paint. Glass beads tend. to be worn flat 
under traf.fic if they are retained too long in the paint binder. Ideally, 
then, beads should be dispersed throughout the thickness of the paint film, 
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and there should be a more-or-less balanced rate of wear for the glass 
beads and the paint binder so that, as the paint wears, new beads would 
become exposed. Whereas paints are necessarily applied thin (about 15 
mils), i.e. due to drying and attendant shrinkage, they could be over­
coated at intervals of a few days in order to build up appreciably greater 
thicknesses. 
So-called thermo-plastic resin and catalyzed thermo-setting resin 
binders mai be applied a t  thicknesses in the order of 1/8 i 1/32 in. and 
thereby provide a considerably longer service-life. However, an inter­
esting comparison may be made by considering that 1/8 in. equals 125 
mi.lsq whereas, each appliCllltion of paint (15. 0 gll.l./m:l.., 80% non-volatiles) 
would give about 12 m:Us dry thi.ckness. Thus 10 applications of paint 
equlllls 1/8-in. application of resin. Experience over the past 10 years 
has proven that re-painting a stripe each year (on the average) would 
provide an adequate line at a cost of less than 10 cents per foot .for 
the total period. It does not follow necessarily that 10 applications 
of paint in one month would provide an adequate str.ipe for 10 succeeding 
years or that a l/8-in, appli.cation of resin would last 10 ti.mes longer 
than a single application of paint at locati.ons which normally need paint­
ing four times each year, 
Sin.ce 1950, or thereabout, highway engineers have been alert to develop­
ments in hot-melt, thermo-plastic, stri.ping materials which might be a.pplied 
at thic.knesses of abou.t 1/8 inch, which would offer longevity and performance 
commensurately equ!ll  to that of paints on a cost-per-mile-per-day basis, and 
which would provide some reli.ef from the inconvenience. of frequent re-striping 
in urban areas where the rate of wear is hi.gh. The original idea for this 
kind of material apparently was conceived in England during or following 
World War U. The hot-melt compound c.onsisted essentially of gum-rosin, 
plasticising o.il, pigment and filler. Gum-rosin has the particular charac­
teristic of rem.ain.i.ng "sticky" or "tacky" (for this reason it is usually 
considered to be undesirable in good varnishes). Early experiments with 
this compound, in Texas, indicated that stripes of this material collected 
"road.-scum" unnecessarily and did not give a good appearance. Subsequently, 
a consi.derahle port.i.on of alkyd resin was blended with the rosin, and this 
greatly improved performance •md appearance. MatE!rials of this general type 
were used on a trial basis and to �. limited extent in Lexington an.d Frankfort 
in .1957 or 1.958. The performance in these trials was not altogether satis­
factory and was greatly disproportionate to the cost o.f striping. 
Hot-melt_ p.lasto.c stripes are presently estimated to cost $. 18 to $.35 
per lineal foot of 4-in. stripe, installed. The apparent price difference 
between (about 20: l) plastic stri.ping material and paints used in Kentucky 
would demand that t:he plasti.c stripes provi.de 20 times greater service-life 
or otherwi.se provide some accountable economic benefits. The present atti­
tude or t.hinki.ng in regard to this matter was appropriately'stated by G. M. 
Williams, Assi.s:tant. Comm.O.ssioner for Engineering, Bureau of Public Roads 
in Circul"r Mem!orandum., dated August 31, 1961, which is quoted, in part, 
as follows: 
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"we wish to emphasize that while plastic pavement markings 
are admittedly more durable than paint, the weight of informa­
tion available at the present time does not support the con­
tention that they can be economically justified on the basis of 
performance alone. However, there is a lack of sufficient well­
documented evidence to make a precise evaluation possible, States 
considering the use of plastic markings should be urged to pro­
ceed with planning for experimental construct.ion along the lines 
outlined above with the understanding that Federal funds may par­
ticipate in the total cost of plastic markings for the purpose of 
evaluating the rel.at.ive merits of the various kinds of marking 
materials9n 
PROPOSAL 
Pursuant to the foregoing review and the other conditions outlined in 
Mr. Williams' August 31st Circular Memorandum, it is proposed that the Ken­
tucky Department of Highways, with the invited participation of the Bureau 
of Public Roads, establish a number of experimental projects for ,the purpose 
of studying and evaluating. the performance and costs of. hot-melt plastic, 
striping materials in comparison to traffic paints currently in use, In 
accordance with Bureau of Public Roads' Policy and Procedure Memorandum 
60-2, ·June 22, 1959, preliminary plans, specifications and e.stimates are 
attached hereto. The principal features of the proposed projects are enumer­
ated below: 
1. Experimental Materials 
The experimental materials shall consist of and be limited to hot­
melt thermoplastics. It is proposed, therefore, that two materials of this 
type, marketed under the trade names and .by, the respective manufacturers 
listed below be applied by the respective manufacturers, or their author­
i.zedl agents, at the locations designated by and in accordance with the 
attached plans and specifications. The subject materials and manufacturers 
are: 
11Perm.&.�.-Lineu v Perma-Line Mfg o Corp. of America, 
750 South Clinton St., Chicago 7, Ill. ; and 
Ferma·-Line Co, , 407 Linc.oln Road, Miami Beach 39, 
Florida. 
"Catatherm", Cataphate Corporation, Box 28, Sta, F, 
Toledo, Ohio; and P.O. Box 2066, Jackson, Miss. 
2. Control Materials 
It is proposed that the two experimental lane-marking mater'ials be 
compared, in all significant senses and ac�ountable re·spects, , to paints 
purchased and used by the Kentucky Department of Highways during the current 
4. 
year and during each succeeeding year of the test period. Thus; several 
reference paints are contemplated - each having been selected on the basis 
of performance t:esting and least:_cost-per-m1le-per-day-of-useful-life and 
each having an accountable in-service history. 
3, Experimental Work 
It is proposed that the application and installation of the experi­
mental materials, as allocated to the· respective participants and as shown 
on the plans, be negotiated with and contracted to the respective manu­
facturers, or their authorized agents, and that the contractor be made 
solely responsible for the preparation of the pavement su
'rface and all 
such work as he may deem necessary or essential to the performance of his 
material. 
It is further proposed that the Kentucky Department of Highways 
furnish and apply the con.trol paints ·as described herein and as shown on 
the plans. 
4. Basis for Comparison and Evaluation 
Inasmuch as these materials are intended to render a visual-type of 
service, day and night, it seems particularly'appropriate and sufficiently 
discriminatory to rely principally upon visual observations and appearance 
rat.tngS as a basis.for comparison and evaluation, Of course, appearances 
may be .recorded photographically from time to time !Uld insofar as practi­
cable" These records may be supplemented occasionally with instrumental' 
measurements, Leo by the use of the Hunter Night Visibility Meter� 
It is proposed, therefore, that the final evaluation of the materials 
in the test be based upon adjudged performance and costs and that these two 
factors be integrated according to the formula given below: 
where: 
CM x GM f CA. 
l.tp - Rr 
D X Rp - Rg 
U = Cost p�r mile per day of useful life 
CM = Cost of material, per gaL 
GM = Gall<>lllls of material applied per mile 
CA � Cost of application, per mile 
D = Days of test 
Rp = Rating of line adjudged to be perfect (10) 
Rr = Rating of line adjudged to need replacement (3) 
Rg = Adjudged final rating of line at end of test period. 
Note 1: For experimental stripes, CM x GM f CA will be taken as the 
manufacturer's quoted large-volume pri'ce per mile of continu­
ous lineo 
Note 2: Control line!! are to be reno;wed as frequently as may be neces­
sary to maintain a serviceabl,e stripe. Since it may not be 
desirable ?>lways to withhold renewal until the rating of the 
existing s'tr,J.pe depreciates to 3, it is proposed that the con­
trol lines be re-painted at least once per year and that the 
existing lines be rated immediately prior to their renewal. 
The cost-per-mile-per-day-of-useful-life for each of these 
reference paints shall be computed from the Department's 
purchase cost, per gallon, CM; number of gallons per mile, GM: 
and cost of application, CA; as determined by the Department 
mt the time of purchase (same values as used in determining 
the least-cost-,per-1llile-per-day-of-useful-life' in the perform­
ance testing program). However, the actual rating of the ref­
erence lines a,t the time of renewal and the actual number of 
days in-service shall be used to compute "u". The u•s thiis 
obtained for each of the reference paints shall be weighted 
and averaged according totheir time in-service and in pro­
portion to the total test period. 
Note 3: Ratings shall be based on three factors, each of which is 
considered to be of equal weight or importance; they are: 
l. General Appearanc,e - includes suc,h features a"s color, 
dirt retention , etc. 
2. FHm Condi tioll - includes such features as edge chipping, 
scaling and percent loss in area. 
:3. Reflectorization - ineludes only night-time visibility. 
5. 
Each of the afo:!"ementioned factors shall be assigned ratings accord-
ing to the following schedule: 
Numerical Rating Adjudged Condition 
10 Perfect, new stripe 
9 Good, adequate but not perfect 
8 " .. .. " .. 
7 " .. .. " .. 
6 Fair� less than desired 
5 .. " .. " 
4 .. .. .. " 
3 Poor� inadequate 
2 .. " 
1 " " 
0 Very poorP inadequate 
The over-all rating shall be determined as the average of the 
adjudged ratings for each of the three factors. A stripe or material 
shall be considered to be out-of-test when the adjudged rating for one 
of the three factors is 3 or less. 
5. Plans, Specifications, and Estimates 
6. 
Specifically, it is proposed that four one-mile sections of 4-lane, 
interstate highway (2 sections of portland' cement concrete pavement and 
s sections of bitumi.nous concrete pavement) be selected as the test-sites 
and that t.he two experimental materials and control paint be placed as 
centerlines -- 15-ft. lines followed by 25-ft. skips, each material re­
curring in successive order -- on each mile-section (1 mile of skip-stripe 
each direc.tion, each site). There would be a total of 8 miles of skip­
stri.pe, as follows: 
15/40 x 8 mi. � 3 mi., equivalent continuous line, or 3 mi. = 1 mi. 
of continuous line, each m�terial, 
It is proposed, too, that transverse lines (continuous) of each of 
the three materials be installed at the termini of each of test sites, i. e.: 
4 sites x 4 termini x 2·4 ft. = 384. ft. (each material) 
The Department further proposes to install thicker paint lines at each 
terminus, as follows: 
1. One line - 2 applications, 3 days apart 
2. One line - 3 applic�tions, 3 days apart 
4 sites x 4 termini x 24 ft. x 2 applications = 
4 sites x 4 termin·i x 24 .ft. x 3 applications , 
768 ft. 
1152 ft. 
Equi.valent length, single-application, 
continuous line 
Summary (by Materials) 
Perma-Line 
Catatherm 
Ky. Paint 
5280' 
52SQ 
5280' 
f 384' 
f 384' 
f 384' f 1910' 
PreHm:!.nary Estimates (Cost) 
@ $.45 per ft. 
@ $.45 per ft. 
= 1910 ft. 
= 5664 ft. 
= 5664 ft. 
:: 7574 ft. 
Perma-line� 
Catatherm, 
Ky. Paint, 
5664 ft. 
5664 ft. 
7574 ft. 
- $2548.80 
2548.80 
5'1.56 
$5155.16 
@ . 0076 per ft. -
- ,- . . _, 
('''·· ( --� � .. : 
Note: Costs per foot of hot-melt materials were estimated on 
the basis of limited quantities; whereas, cost of paint 
stripes were esimated on the basis of �he average costs 
of the Department's stripi.ng program (large-quantity 
basis). These estimates, therefore, do not represent 
realistic values for comparative cost evaluation, A more 
realistic, l&rge-quantity' cost of the plastic materials 
is thought to be in the order of $.20 per foot, and a 
more realist.ic estimate of the cost to the Department of 
installing the control-paint stripes is thought to be in 
the order of $1500. 00. Hence, the actual cost of the 
project, including all aspects of construction, is not 
reflected in the above estimate. Of course, no attempt 
has been made to estimate costs of inspection, testing, 
or reporting. 
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U"S' DEPARTMENT OF COMHERCE 
BUREAU OF PUBLIC ROADS 
Washington 25, D. C. 
CIRCULAR MEMORANDtJll! TO: Regional and Division Engineers 
August 31, 1961 
FROM: 
22-00 
G. M. Williams, As sis tan t Commissioner for Engineering 
SUBJECT: Experimental projects for pavement markings on 
Federal-aid system highway s 
The June 14, 1961, circular memorandum issued by the Federal Highway 
Administrator on the cited subject made reference to one named thermo­
plastic product that m ight be proposed by a State highway department 
for use in a Federal-aid highway project for marking or striping pave­
ment surfaces, such use t o  be as an experimental feature under the 
provisions of PPM 60-2. In answer to inquiries directed to Public Roads, 
it was not the intent to limit the experimental usage to the one named 
product. Any of the products of the class of thermo-plastics, thermo 
compounds,, or other types of plastic materials used for pavement marking 
purposes, may be proposed by a State highway department for use as 
an experimental feature of a Federal-aid highway project, and if co nsidered 
satisfactory for such use may be approved by Public Roads. 
The fact that our circular memorandum of June 14, 1961, did not men tion 
any specific limltation on the number or lengths of projects or the 
quantity of plastic pavement markings that woul.d be approved as 
experimental construction has been interpreted in some cases to mean 
that no limUati.on is intended. As a result some sections se;veral miles 
:in length have been proposed, Such an interpretation is incorrect. 
It is intended t hat the number and lengths of experimental sections 
be limited to only those required to obtain sufficient comparative 
:information on performance and costs to properly evaluate the relative 
merits of various types of paint and plastic markings on different 
types of pavement and m1der varying conditions. 
In order to assure that experimental installations involving plastic 
markings and proposed for Federal participation in the cost thel:leof 
will be lirn:ited as intended and will be designed and constructed to 
accomplish their intended purpose, the following general guidelineS> 
are givem 
l. The experimental construction should in general be l imited 
to an overall length of approximately one mile withing which sections 
os striping paint are alternated with sections of plastic marking 
materials. We believe sections of such length involving al ternata 
combinations of materi.als will be sufficient to obtain comparative 
results. 
2, Several locations involving different physical conditions, 
different traffic densities, and d ifferent types of highway surfaces 
are desirable, 
J, In addition to the standard paint used by the State, several 
paints of other types having good service records might be included. 
The Nm,.- Jersey alkyd paint and the California or New Jersey chlorinated 
rubber paint are suggested. 
4. Worn paint stripes should be repainted at the usual frequency 
or at intervals to make their visibility equivalent to that of plastic 
mar kings, This practice should be continued until the plastic material 
is no longer considered sati.sfactory, 
.5. · Reeords of all original and maintenance costs for materials, 
labor, equipment,, etc., should be kept in order to obtain reliable 
information on the long-term economy of each material, 
6, Data should be obtained to s how traffic density, day and night 
visibi.li ty, and other pertinent performance factors. These data should 
be collected at regular intervals. 
We wish to emphasize that while plastic pavement markings are admittedly 
more durable than paint, the weight of the information available at the 
present time does not support the contention that they can be economically 
justified on the basis of performance alonP.. However, there is a lack 
of sufficient well-documented evidence to make a precise evaluation pos­
sible. States considering the use o.f plastic markings hould be urged 
to proceed with planning for experimental construction along the lines 
outlined above with the understanding that Federal funds may participate 
in the total cost of plasti.c markings for the purpose of evaluating 
the relative merits of the vari.ous kinds of marking materials, 
' 
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1. General 
SPECIFICATIONS 
for 
REFLECTORIZED THERMO-PLASTIC PAVEMENT MARKING . MATERIAL (CATATHERM) 
These specifications cover reflectorized Thermo-Plastic pavement material o f  
a type that is applied to the road surface, in a mol ten state, by mechanical 
means.  The material, when properly applied, shall be plainly visible to the 
motorist both day and night. Nighttime visibility shall be by reflex­
reflection induced by ordinary automobile,headlights. 
2. Scope 
These specifications shall be the standard for such requirements as material 
characteristics, method of application, retention of characteristics, guaran­
tee, application rate and packaging. 
3. MATERIAL CHARACTERISTICS 
a. The material shall be a pure, hot-melt, essentially non-volatile thermo­
plastic compound especially developed for traffic' markings. 
b. The Thermo-plastic marking material 'shall be installed in both white and 
yellow color at various widths depending upon its use, and thickness from 
3/16th inch to 1/Sth inch uniformly applied, such' as Catatherm or an approved 
equal. 
c. White thermoplastic material after drying shall be pure White, free from 
dirt or tint. Yellow thermoplastic material after drying, shall be Federal 
Yellow in shade, as specified in Federal Specifications TT-P-115, Section 
E-lC. The reflectorized material shall have the property of angular reflec­
tivity. 
d. The material shall harden sufficiently w.ithin 8 minutes at 90°F. and 5 
minutes at 500F. after application to allow traffic over the line without 
pick up or impression. 
e. The temperature versus viscosity characteristic of the plastic material 
shall remain constant through repeated reheatings; and shall be the same as 
the master batch. There shall be no obvious change in color of the material 
as a result of repeated reheatings, or from batch to batch. 
f. In the plastic state, the material shall not give off fumes which are 
toxic or otherwise injurious to persons or property. The material shall 
not break down or deteriorate if held at the plastic temperature for long 
periods of time, or by reason of repeated reheating to the plastic temperature. 
-2 
g, Not less than 75% of the spheres shall meet the following requirements: 
(l) The surfffice of the spheres shall be smooth, lustrous; and free 
from film scratch and pits. 
(2) The spheres shall be clear and transparent and shall not be oblate 
in shape or fused spheroids (Roundness of beads may be tested by 
means of the Wald Roundness Tester). 
(3) The spheres shall show high autocollimating efficiency. Not more 
than 1% shall b® black, amber or milky. 
( 4) The spheres shall be of such size., shape and character as to permit 
their embedment in the freshly applied thermoplastic compound so as 
to secure their proper retention !l.Ild permit the .. immediate refracting 
and reflecting'of headlight' rays, 
h. After application and proper �Irying time, the material shall show IW 
appreciable deformation or discoloration under normal traffic nor under 
air and/or road temperatures ranging from minus 20° to plus 130DF. 
1. Glass beads shall be uniformly mixed throughout the material at the 
rate of not less than 800 pounds of beads per ton of material. Immediate 
reflectance shall be accomplished by an application of beads to the surface 
of the compound at the time the thermoplastic material is applied. These 
beads shall be applied uniformly at a rate of one pound of beads per 100 
ft. of 4" wide l:!.ne. The applied. beads shall show an inmiediate average 
reading of not less than 30 whe" tested by a Hunter Night Visibility Meter 
in accordance w:i.'till ASTM DlOll. A mechanical header of approv�d design must 
be used. 
j, The stripe shall have a uniform cross section and shall maintain its 
original ·dimensions and placement. The exposed surface shall remain free 
from, tack. Duct.ili ty o,f the material shall be such as to permit normal 
movement with the road surface without chipping or cracking, and such as 
to prevent dimensional distortion as a result of traffic impact within 
the temperature raruge specified, The stripe ·shall not be Slippery when wet. 
k. The softening· po.in t of the thermocompound shall not be less than 200"F 
as measured by, the ball and ring method (ASTM designation: E2B-5BT). The 
density of the material shall be uniform throughout and not more than 120 
pounds per cubic foot, 
l. The compound shall not deteriorate by contact with sodium chloride, 
calcium chloride, or other mild acids, alkilis or other chemicals used 
against formation of ice or roadways or streets or because of the oil 
content of pavement materials or from oil droppings from traffic. 
m. The thermoplastic compound must c,onform to the following acceleration 
tests: 
(1) 
(2) 
(3) 
-3 
Water absorptio!l of the compound prepared as actual installation. 
24 hours immersion 
'at 25°C shall not absorb more than one half of 
one percent water by weight. ' 
Color retention of thermocompoun<l: AFter 100 hours exposure to 
ultra violet light being the equivalent to accelerated sunlight 
exposure, there shall be no darkening of color when subjected to 
the "Standard Method of test for colorfastness of Plastics to 
" ' light, ASTM D620-57T. 
Cracking Tests comprising the following consecutive exposures: 
8 hours at minus 20°F, 8 hours at 70 to 76"F, 8 hours at 120 
to l30°F. There shall be no cracking, checking, flaking or 
separation from the substrate. 
n. There shall be no aggregate used in the thermocompound other than reflective 
glass beads. (The term aggregate is defined here as any material having a plus 
200 mesh grain size.) The pigment used for', the thermocompollnd shall be of a 
high grade pure titanium dioxide. The pigment shall be supplemented by a high 
quality finely ground white calcium corbonate with a compressive strength of 
5000 pounds per square inch. The pigment shall be unif�rmly dispersed through­
out the thermoplastic compound. 
o. Throughout the life of the base material it shall have at least the 
following range of percent reflectivity as measured with the Hunter Multi­
purpose Reflectometer or its equivalent using magnesium, oxide as a standard. 
(ASlTM designation D97-55). 
White: Ila.y and Night 75 - 85% reflectivity 
Yellow: Day 65 - 75% reflectivity 
Night 75 - SO% reflectivity 
p. To insure the best possible adhesion, the compound, as spegified shall 
be ins :tal led i.n a mel ted s.tate at a min:i.mum temperature of 375 F ,  and the 
material shall not scorch or discolor if kept at this temperature for 
several hours. 
q. The material used shall be a product especially compounded for traffic 
stripes, and shall. be applied by the contractor using fractory trained 
speciaLists. 
4. APPLICATION 
a. The material sh01ll be appLied to the pavement surface by an extrusion 
method wherein one side of the shaping di.e is the pavement and the other 
sides are contained by, or are a part of, suitable machinery for heating, 
mixing, and controlling the flow of the material. The finished lines shall 
have well defi.ned edges and be free of waviness. All� of the equipment neces­
sary to the preheating and application of the material shall be so designed 
that the temperature of the materia,! can be controlled within the limits 
necessary to its pourabi.lity for good application. The equipment shall be 
so des.i.gn•ed to permit agi tat: ion of the material to prevent scorching, dis­
coloration or exeessive high temperatures of any part of the material.' 
b. The equ.ipment shall be so equipped as to permit preheating of the 
pavement immediately prior to �.pplication of the mate rial. 
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c. The applicator shall be mobile and maneuverable to the extent that 
straight l:i.nes can be followed and normal curves can be made in a true arc. 
d, Tlble appli.ca.tmr shall be capable of containi.ng a minimum of 125 pounds of 
molten material. 
e. The shaping die shall be so constructed that the top surface of the line 
will form a slight arch. The minimum thickness of the line as viewed from 
a lateral cross section shall be not less t�an 3/32nds of an inch at the 
edges, nor less than 1/Sth of an inch in the center. The measurements 
shall be taken as an average throughout any 36-inch section of the line. 
Any line or lines in excess o:f 3/32nds inch, which may be specified in the 
invitation to bid, shall be subject to the same method of determining line 
thickness. 
f. The material, when formed into traffic stripes, must be readily renew­
able. When an appLic,.tion is made over an existing stripe the total line 
thickness shall meet the minimum requirements established by the Vendee, 
subject: to spec.ifica.tiorus outlined in the previous paragraph, The new 
line when applied over an old line of c.ompatible material, shall bond 
itself to the old line i.n such �. manner that no splitting or separation 
t11,kes place during its useful life. 
g. When a new Une is to be llf<id over an old line the vendor reserves the 
right to inspect the existing line bEfore making the new application or 
guaranteeing his material, 
'5. PACKAG.ING 
The ma.teriilll shall be packaged in stripp�.ble cartons 1!bi.ch contain 50 pounds 
net of the material.. The carton shall be clearly marked so as to indicate 
the contents, color o.f material, manufacturers name, batch number of the 
material., and manufa�.turers b!lltch number. The cartons must conform to the 
minimum spectfic:ation:sl !let forth by the I.C.c. 
6" WARRANTY 
a. The Thermo-Plastic ma.teri.al outlined in these specifications shall be 
warranted aga.inst fsilure clue to defective materials and workmanship in 
manufacture. The material s.hall be guaranteed to perform a useful service 
of not less than niJnce times the useful service of a good quality paint stripe 
applied. undler similar rorull surface conditions. 
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b. ALTERNATIVE GUARANTEE (For approved pavements carrying 30,000 vehicles 
per day or less) 
The successful bidder shall guarantee to replace, without cost to the customer, 
that part of the pavement markings installed under this contract which, in the 
opinion of the Engineer in charge, have not remained to perform useful service 
as follows: 
(1) Crosswalks and Stop lines 
90% of the total of any one intersection for 1 year 
75% of the total at any one intersection for 2 years 
50% of the total at any one intersection for less than 3 years 
(2) Lane Lines, Edge Lines9 and Center Lines: 
90% of It unit for l year 
80% of a unit for 2 years 
60% of a unit for 3 years 
A "unit" is defined as any length of highway having installed thereon 
2,000 lineal feet of line of specified width in any combination or 
pattern. 
The replacement material installed under this guarantee shliill be guaranteed 
the same ·as the original material, from the date of the original installation. 
(<.,.:,__;·. 
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SPECIFICATIONS 
FOR 
FURNISHING LABOR, MATERIALS AND EQUIPMENT 
TO INSTALL THERMOPLASTIC COMPOUND PAVE­
MENT MARKINGS (PERMA- LINE) 
DESCRIPTION: Traffic reflectorized stripes shalt be placed in the lines 
of roadways as shown on the plans or specified and the stripes shalt be 
installed along the centerline and edges of driving pavements, and in other 
locations as steering lines, lane lines, stop lines and crosswalk lines as 
shown on the plans or as directed. 
I. GENERAL 
This specification is intended to set minimum limits of the 
nature, characteristics and method of application fur thermo­
plastic compound pavement marking material. The term 
"thermoplastic compound" in these specifications is used to 
define a substance machine applied to the pavement surface 
in a hot molten state and which, after cooling to the ambient 
temperature, forms a traffic marking stripe of a quality and 
appearance as specified in subsequent sections of these speci­
fications. 
II. SCOPE 
Under these specifications the contractor shall furnish all 
of the material, equipment and labor to apply thermoplastic 
compound for pavement markings. 
This specification shalt be the standard for the following requirements: 
A. Material 
B. Material, hot characteristics 
C. Material, cold characteristics 
D. Method of application 
E. Drying time 
F. Retention of characteristics 
G. Samples for test 
H. Qualifications of contractor 
I. Warranty 
. III. DE TAILED SPECIFICATIONS 
A. Material 
1. The material shall be a product especially compounded 
for the traffic marking. 
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2. The material shall be a thermoplastic compound, 
consisting of dolomite thermoplastic resin and 
other materials, all to be light and stable. 
3. The filler, to be incorporated with the resins as 
binder, shall be a white, calcium carbonate with 
a compressive strength of five thousand pounds 
{5000 lbs.) per square inch. The pigment used 
shall be T- 102 Titanium Dioxide. 
4. The composition and quality of the material shall be 
such as to produce an excellent weather and wear 
resistent traffic line marking. 
5. The material shall be delivered to the job site in 
containers as processed by the manufacturers. 
6. Each material container shall be clearly and ade­
quately marked to indicate the color of the material, 
the process batch number or similar manufacturer's 
identification and the manufacturer's name and 
location. 
7. The property of the material that gives power to 
refl ect light shall be accomplished by automatically 
applying reflectorizing beads to the surface of the 
completed line at a uniform rate of approximately one 
pound of glass beads to every 120 ft. of 411 lines, 
and to other widths in the same proportion. 
8. Beads applied to the surface of the completed stripe 
shall be applied by an automatic bead dispenser attached 
to the liner in such manner that the beads are deposited 
almost instantly upon the completed line. The bead 
dispenser shal.l be equipped with an automatic cut-off 
control synchronized with the cut-off of the setting 
material. 
B. MATERIAL, HOT CHARACTERISTICS 
l. At the pouring temperature, the m aterial shall have 
stable chemical and physical characteristics. 
a. In the mol.ten state, the material shall not give 
off fumes which are toxic or otherwise injurious 
to persons or property. The material shall not 
break down or deteriorate if held at the pouring 
temperature for long periods of time, or by reason 
of repeated reheating to the pouring temperature of 
the compound. ..,·.::· .. · 
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b. The temperature versus viscosity characteristics 
of the material shall remain constant through 
repeated reheatings, and shall be the same from 
batch to batch. There shall be no change in color 
of the material as a result of repeated reheatings 
or from batch to batch. 
c. The pigmented binder shall be well dispersed and 
free from all skins, dirt, foreign objects, or such 
ingredients as will cause bleeding, staining or 
discoloration, due to dissolution of asphalt in the 
pavement, 
C. MATERIAL, COLD CHARACTERISTICS 
After application and proper drying, the material shall show· 
no appreciable deformation or discoloration under local 
traffic conditions and in an air and/ or road temperature range 
of 10 degrees Fahrenheit to 120 degrees Fahrenheit. 
1. The stripe shall maintain its original dimensions and 
placement, The exposed surface shall be free from 
tack. Cold ductility of the material shall be such as 
to permit normal movement with the paved surface with­
out chipping or cracking; and such as to· prevent dimen­
sional distortion as a re sutt of traffic impact within 
the temperature range specified. 
2. The stripe shaH not be slippery when weL The material 
shall not lift from the pavement during freezing weather. 
3. The stripe shall have a uniform cross section. Pig­
ment shall be evenly dispersed throughout the material. 
The density and character of the material shall be uni­
form throughout its thic.kne s s. 
4. Material shall not deteriorate by contact with sodium 
dioxide, sodium chloride, mild acids or alkalis or 
other chemicals used in street cleaning or road clearing 
operations (such as snow and ice removal). 
5. The white thermoplastic material, after drying, shall 
be pure white, free from dirt or tint. 
6. The yellow thermoplastic material, after drying, shall 
be " Federal" yellow in shade, as specified in Federal 
Specifications TT- P 115, Section E-1c. 
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D. METHOD OF APPLICATION 
1 .  The contractor shall buff surfaces to clean off dirt, glaze 
and grease where necessary, 
2. There shall be sprayed on the surfaces, where the lines 
are to be installed, just prior to installation of the lines, 
a binder se aler for adhesion, The binder sealer material 
shall be sprayed in sufficient quantities to entirely cover 
the surface on which thermoplastic line is to be laid, 
3, The material shall be applied to the pavement by an extru­
sion method, wherein one side of the shaping die is the 
pavement and the other sides are contained by, or are part 
of suitable machinery for heating, mixing and controtling 
the flow of the materiaL 
4. The machinery shall be constructed so that all mixing and 
conveying parts, up to and including the shaping die, main­
tain the material at the pouring temperatures, The pouring 
temperatures shall be such as to assure a permanent bind 
between the material and the pavement surfaces and in no 
case shall be tess than 375 °F, 
5. Machinery shall be so constructed as to assure continuous 
uniformity in the dimensions of strip. The thickness of the 
material on the pavement shaLl be no less than 3/32 inch 
nor more than I /8th inch, measured as an average in any one 
foot of length, 
6, The material. may be installed in variable widths from 4" to 
12 inches, 
7 .  Shaping die shall include a cutoff device, remotely controlled 
to provide clean, square stripe .ends to provide a method 
for applying "skip" lines, The use of pans, aprons or 
simil.ar appliances, which the die overruns, will not be per­
mitted. 
8, The material, when applied, shall have uniform dispersement 
of binder, color pigment and glass beads for reflectorization 
on the surface, 
9, The air temperature, at the time of application of the com-· 
pound shalL not be less than 55 °F, , and the ground tempera­
ture not less than 45 °F, 
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E. DRYING TIME 
1. Under this specification the term "drying time 11 shall be 
defined as a minimum elapsed time a�ter application, after 
which the stripe shall have, and retain, the characterist�cs 
required by the preceding section. In addition, the drying 
time shall be established by the minimum elapsed time after 
application, after which normal local traffic will leave no 
impression or imprint on the new stripe. 
2. The drying time shall not exceed a characteristic straight 
line curve; the lower limits of which are five minutes at 
45 "F. the upper limits of which are 20 minutes at 90 'F., 
both ambient air temperatures measured at a maximum 
relative humidity of 70o/o . 
F. RETENTION OF CHARACTERISTICS 
The thermoplastic material used under this specification shall be 
so compounded and applied as to retain, for the life of the stripe, 
the original characteristics of bond to the road surface, ability 
to resist distortion by traffic impact or normal climate changes 
and re sista:nce to natural discoloration. 
G. SAMPLES FOR TEST 
1. Each bidder shall be prepared to submit samples of the 
thermoplastic compound he proposes to install in the shape 
of a line 4" wide and 12" long, on a base acceptable to 
State Engineers, for the purposes of laboratory testing of 
hot and cold characteristics. 
2. State Engineers may elect to accept a certification from a 
commercial testing laboratory, which, in the opinion of 
the Engineers, is adequate proof that the material and 
method of application are in compliance with this specification. 
3. In addition to the above, each bidder shall be prepared to 
make a sample installation at a site to be selected by State 
Engineers, to demonstrate that the method or machinery 
used for the application produces a line of uniformity satis­
factory to these specifications. 
H. QUALIFICATIONS OF CONTRACTOR 
1. The successful bidder shall be prepared to furnish informa­
tion to prove that there has been successfully installed by 
his personnel and equipment and/or by the personnel and 
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equipment of the original material manufacturer, 
thermoplastic pavement marking compound in sub­
stantial single quantities ( totalting more than l, 000,000 
sq, ft, ) in towns, cities, highways, bus terminals, 
parking lots, etc, throughout the United States, 
2, The contractor shalt use only men who are experienced 
in the work of instalting thermoplastic compounds, 
3, The contractor shall use only application methods and 
and equipment, as approved by the original material 
manufacturer, 
I. WARRANTY 
l, Thermoplastic compound pavement marking material 
furnished and instalLed under this specification shalt 
be guaranteed by the c.ontractor against failure due to 
wear or poor adhesion, which results from defective 
materials or methods of application, 
2, The contractor shall guarantee, in writing, at least 
50% of the footage he has installed at each location to 
remain in place and be in an effective condition for at 
least four years for center lines, three years for lane 
lines and two years for stop tines and crosswalks, The 
contractor shalt replace, at his expense, any pavement 
markings which, in the opinion of the State Engineers, 
fail to meet the conditions guaranteed, 
IV,. BIDDING 
The contractor shall. bid his price per linear foot for the thermo­
plastic co mpoun d pavement marking material to be installed in 
place by the con tractor, The State reserves the right to make 
additions or de let ions to the locations shown on the invitation; 
such additions or deletions not to exceed 20% of the total appro­
ximate value of the contract, Exact footage applied wilt be 
determin ed at time of application and the contractor will be paid 
on the basis of this exact footage at the quotation per linear foot, 
In the event the application of the thermoplastic compo und be­
comes unduly delayed by weather or other conditions such as to 
prevent the completion of the work the contractor will be paid 
for the number of line ar feet of compound installed multiplied 
by the quoted cost per linear foot, 
,- .. ,- ,...-.; 
;· .. ,: . .... _:. ' 
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V. Befo·.·., final payment of the stripe work, the contractor shall 
furn; .. sh security for this work in the form of a surety bond, 
o,. :::.y depositing cash or securities in the sum of lOo/o of the 
.ontract bid price for the stripes and guaranteeing the 
maintenance of the material for the stipulated period as 
herein provided. 
...:-;.·. :'': r-..,··:..::t. 
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